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(54) Wiring material and method for manufacturing the same

(57) The wiring material is manufactured in such a
manner that a plurality of flat cables is superimposed on
top of one another. In the end portions of the conductors
of the respective flat cables, there are formed terminal
fixing portions. The terminal fixing portions are formed
by removing an insulating material disposed on one-
side outer surfaces of the end portions of the flat cables,
forming small-width portions smaller in the conductor
width than the remaining portions of the flat cables in a
part of the insulating material removed areas; and, fold-
ing back the flat cables in the small-widthportions and
superimposing the conductors on top of one another.
Due to proper superimposition of these flat cables, the
respective terminal fixing portions can be arranged se-
quentially in the width direction of the flat cables at a
prescribed pitch.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] This invention relates to a wiring material
which is, for example, used in a harness for a car and a
method for manufacturing the same.

Background Art

[0002] Generally, as a flexible wiring material for use
in a vehicle, there is known a flat cable composed of a
plurality of flat conductors (for example, rectangular
conductors) arranged in the width direction thereof and
covered by an insulating material. Such flat cable has
various advantages: for example, it is small in thickness
and excellent in flexibility as well as, because it can be
curved, the direction thereof can be changed freely.
[0003] As means for securing the current capacity of
the rectangular conductor, there are available several
means; for example, means for increasing the width of
the rectangular conductor, means for increasing the
number of rectangular conductors and making a circuit
using a plurality of rectangular conductors, and means
for increasing the thickness of the rectangular conductor
to thereby increase the section area of the rectangular
conductor.
[0004] By the way, in the case of a flat cable, a termi-
nal is connected to the end portion of the flat cable and
the thus connected terminal is fitted with a connector to
thereby form a wiring material; and, the thus-formed wir-
ing material is connected to an apparatus such as a mo-
tor. As the connector to be fitted with the terminal, it is
preferred to use an existing connector and, therefore, in
the flat cable, the arrangement pitch and width of the
rectangular conductors must be designed so as to con-
form to an existing terminal.
[0005] In case where the width of the rectangular con-
ductor is increased in order to secure the required cur-
rent capacity, the design of the connector must be
changed greatly so as to correspond to the thus in-
creased width of the rectangular conductor. In this case,
however, the flat cable including the width-increased
rectangular conductor cannot be connected to the ex-
isting terminal. Also, in case where, in order to secure
the current capacity of the rectangular conductors, the
number of rectangular conductors is increased and a
plurality of rectangular conductors are allotted to one cir-
cuit, the widths of the connector and flat cable must be
increased, which makes it necessary to change the
shape of the existing connector. Further, in case where,
in order to secure the current capacity of the rectangular
conductor, the thickness of rectangular conductors is in-
creased, the thickness of the flat cable is increased ac-
cordingly to thereby lower the flexibility of the flat cable,
with the result that the flat cable is not be able to fulfill

its original function.
[0006] As a method for solving the above problems,
there is known a method which is disclosed in Japanese
Patent Application, First Publication Nos. Hei.3-4464
and Hei.3-4465.
[0007] That is, in the above-citedpublication, there is
disclosed a method in which, as shown in Fig. 16, the
width of a flat cable is increased to thereby increase the
width of rectangular conductors included in the flat cable
so as to secure the required current capacity of the flat
cable; and, the leading end portion of the flat cable is
drawn or narrowed so as to conform to the pitch width
of the cavity of an existing connector, and the flat cable
is then connected to the existing connector. However,
in case where the end portion of the flat cable is drawn
in this manner, there arise not only a problem that the
current capacity of the flat cable is limited and thus a
desired current is not allowed to flow, but also a problem
that the resistance of the drawn portion increases and
thus heat is generated in the drawn portion. Also, in case
where such drawn portion is formed in the flat cable, the
dimension of the flat cable cannot be adjusted at an ar-
bitrary position, which makes it impossible to produce
the flat cable continuously.
[0008] Moreover, since the flat cable disclosed in the
above-cited publication is quite irregular in the shape of
the end portion thereof, continuous manufacture of the
flat cable is substantially impossible: that is, the flat ca-
ble is poor not only in the mass productivity but also in
the yield rate.

SUMMARY OF THE INVENTION

[0009] The present invention aims at eliminating the
drawbacks found in the above-mentioned wiring mate-
rials. Accordingly, it is an object of the invention to pro-
vide a wiring material in which not only the widths of the
main body portions of the respective conductors thereof
can be expanded to thereby increase the current capac-
ity thereof but also, without reducing the mass produc-
tivity and yield rate thereof, the terminal end portions of
the respective conductors can be matched to terminals
to be connected to the respective conductors, and a
method for manufacturing such wiring material.
[0010] It is another object of the invention to provide
a wiring material structured such that not only flat cables
thereof can be formed so as to conform to an existing
connector while securing the required current capacity
thereof but also the flexibility of the flat cables are not
degraded.
[0011] In attaining the above object, according to a
first aspect of the invention, there is provided a wiring
material comprising a plurality of flat cables, each of the
plurality of flat cables including a plurality of conductors
arranged in the width direction thereof and an insulating
body for covering the outer surfaces of the respective
conductors, wherein the respective conductors of the re-
spective flat cables include in the end portions thereof
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terminal fixing portions formed smaller in width than the
main body portions of their respective conductors for fix-
ation of connecting terminals thereto, and the plurality
of flat cables are superimposed on top of one another
in the thickness direction thereof in such a manner that
the terminal fixing portions are shifted in position from
one another in the width direction thereof and are there-
by arranged at the same pitch as the arrangement pitch
of the connecting terminals.
[0012] According to the present structure, simply by
superimposing a plurality of flat cables on top of one an-
other, each flat cable including terminal fixing portions
formed in the end portions of the respective conductors,
the terminal fixing portions can be arranged in the width
direction thereof at the same pitch as the connecting ter-
minal arrangement pitch. Therefore, while not only ex-
panding the widths of the main body portions of the re-
spective conductors but also preventing the end por-
tions of the conductors of the respective flat cables from
being formed in irregular shapes, the end portions of the
present conductors and their respective connecting ter-
minals can be matched together.
[0013] Here, the concrete formation positions of the
terminal fixing portions in the respective flat cables are
not limitative but the flat cables may be superimposed
on top of one another in such a manner that the terminal
fixing portions can be finally arranged at a given terminal
arrangement pitch. For example, there can be employed
a structure in which the flat cables are set equal to one
another in the number and arrangement pitch of the con-
ductors and, between the flat cables, the formation po-
sitions of the terminal fixing portions of the respective
conductors are shifted from one another in the width di-
rection thereof by the above-mentioned connecting ter-
minal arrangement pitch. That is, in this case, by em-
ploying flat cables which are equivalent to one another
in the basic arrangement thereof, the mass productivity
thereof can be enhanced further and the terminal fixing
portions can be arranged at a given arrangement pitch
without shifting the flat cable superimposed positions in
the width direction thereof from one another.
[0014] Therefore, by fixing the connecting terminals
to the their respective terminal fixing portions of the
present wiring material, there can be easily obtained a
wiring material with a connector in which the connecting
terminals are inserted into the common connector hous-
ing in such a manner that they are arranged at the
above-mentioned arrangement pitch.
[0015] By the way, since the respective terminal fixing
portions are smaller in width than the main body port
ions of the conductors, especially in the case of a high
voltage, there is a fear that heat can be generated locally
in the respective terminal fixing portions. However, in
case where there is employed a structure in which a plu-
rality of conductors are superimposed on top of one an-
other in the end portions of the flat cables including the
terminal fixing portions, although the terminal fixing por-
tions are set small in width, the terminal fixing portions

are allowed to secure section areas substantially equiv-
alent to the main body portions of the conductors, which
can prevent the above-mentioned local heat generation
in the respective terminal fixing portions.
[0016] Also, according to a second aspect of the in-
vention, there is provided a method for manufacturing a
wiring material with a connector structured such that a
common connector is disposed in the end portions of a
plurality of flat cables, the method comprising the steps
of: forming, in the end portions of the respective con-
ductors of the flat cables, terminal fixing portions smaller
in width than the main body portions of the respective
conductors; superimposing the plurality of flat cables on
top of one another in such a manner that the terminal
fixing portions thereof are shifted in position from one
another and are thereby arranged at a given pitch; and,
inserting and fixing the connecting terminals to a com-
mon connector housing in such a manner that the con-
necting terminals are arranged at the above-mentioned
pitch.
[0017] According to the present method, with use of
a simple arrangement in which the flat cables with the
terminal fixing portions formed therein (that is, the flat
cables that do not require irregular shapes specially) are
simply superimposed on top of one another, the terminal
fixing portions can be arranged at a given terminal ar-
rangement pitch, and the connecting terminals fixed to
the present terminal fixing portions, as they are, can be
inserted into a common connector housing with no in-
convenience.
[0018] Here, the step of superimposing the plurality of
flat cables on top of one another may be executed be-
fore the step of fixing the connecting terminals to their
respective terminal fixing portions, and vice versa.
[0019] Also, the terminal fixing portion forming step
may also comprise the steps of: removing an insulating
material disposed on one-side outer surfaces of the end
portions of the flat cables; forming, at least in part of the
insulating material removed areas, small-width portions
smaller in the conductor width than the remaining por-
tions of the flat cable end portions; and, turning back the
flat cables in the present small-width portions and su-
perimposing the conductors on top of one another. In
this case, there can be easily obtained terminal fixing
portions in which a plurality of conductors are superim-
posed on top of one another, that is, terminal fixing por-
tions which are formed small in width but are able to se-
cure sufficient section areas.
[0020] Another aspect of the invention is a wiring ma-
terial, comprising: a first flat cable including a plurality
of rectangular conductors arranged in the width direc-
tion thereof at a given pitch, the outer peripheries of the
rectangular conductors being covered with an insulating
body; a second flat cable including one or two rectan-
gular conductors, the outer peripheries of the rectangu-
lar conductors being covered with an insulating body,
the second flat cable being superimposed on the first
flat cable in such a manner that the rectangular conduc-
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tor(s) of the second flat cable is (or are) superimposed
on top of any one of the rectangular conductors of the
first flat cable in the width direction thereof, wherein the
end portions of the rectangular conductors of the mutu-
ally superimposed first and second flat cables are con-
nected to a common terminal.
[0021] According to the present structure, since the
first and second flat cables are connected to the com-
mon terminal in such a manner that the conductors of
the first and second flat cables are superimposed on top
of one each other, there can be obtained the current ca-
pacity that is required by a circuit to which the terminal
is to be connected, without increasing the width dimen-
sions of the flat cables. On the other hand, because it is
not necessary to fix the middle portions of the first and
second flat cables to each other and thus the first and
second flat cables can maintain their states that they can
be flexed and deformed independently of each other, dif-
ferently from a structure in which the thickness of the
conductors is increased, there is no fear that the flexi-
bility of the whole wiring material can be degraded. Also,
since the respective rectangular conductors are ar-
ranged at a given pitch, they can be fitted with an exist-
ing connector.
[0022] Also, according to another aspect of the inven-
tion, a plurality of second flat cables are superimposed
on top of at least one of the rectangular conductors of
the first flat cable. According to this structure, by super-
imposing a plurality of rectangular conductors of the
second flat cable on top of the rectangular conductors
of the first flat cable, there can be obtained the current
capacity that is required by a circuit to which the terminal
is to be connected.
[0023] Further, according to another aspect of the in-
vention, the second flat cables include a flat cable struc-
tured such that a plurality of rectangular conductors are
arranged in the width direction thereof at the same pitch
as the pitch of the first flat cable. According to this struc-
ture, since the pitch of the rectangular conductors of the
first flat cable is set equal to the pitch of the rectangular
conductors of the second flat cable, although the second
flat cable includes a plurality of conductors, the respec-
tive conductors can be superimposed on top of the rec-
tangular conductors of the first flat cable. Also, because
the second flat cable includes a plurality of rectangular
conductors, the number of the second flat cables can
be reduced.
[0024] And, according to another aspect of the inven-
tion, each of the second flat cables includes a single rec-
tangular conductor and a required number of second flat
cables are superimposed on top of the respective rec-
tangular conductors of the first flat cable. According to
this structure, as the second flat cable, flat cables having
the same structure can be mass produced and the re-
quired number of flat cables may be used according to
the required current capacity, which can enhance the
productivity of the second flat cable.
[0025] Also, according to another aspect of the inven-

tion, the terminal is a pressure mounting terminal includ-
ing embracing pieces, and the pressure mounting ter-
minal is pressure mounted on the mutually superim-
posed rectangular conductors in such a manner that the
embracing pieces embrace the end portions of the su-
perimposed rectangular conductors. According to this
structure, using a simple structure in which the end por-
tions of the conductors of the first and second flat cables
are embraced by the embracing pieces of the pressure
mounting terminal, the end portions of the conductors
can be connected to the terminal as an integral unit. Al-
so, there is no need to remove the insulating bodies for
covering the end portions of the conductors, which can
enhance the productivity of the flat cables.
[0026] According to another aspect of the invention,
in a wiring material as set forth in any one of the first to
fourth aspects of the invention, the insulating bodies dis-
posed on the end portions of the respective flat cables
for covering the same are removed therefrom to thereby
expose the end portions of the rectangular conductors
of the flat cables, the superimposed rectangular conduc-
tors are superimposed on top of connecting portions
formed in the terminal, and, in this superimposed state,
they are connected together as a unit. According to this
structure, since the connecting portion of the terminal is
welded and connected to the exposed rectangular con-
ductors of the first and second flat cables, strong con-
nection can be realized between the terminal and flat
cables.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027]

FIG. 1 is a perspective view of a first embodiment
of a wiring material according to the invention,
showing the step of removing the insulating material
of a flat cable.
Fig. 2 is a sectional plan view of the first embodi-
ment, showing the blanking step (small-width por-
tion forming step).
Figs. 3A and 3B are respectively sectional front
views of the first embodiment, showing the small-
width portion folding step.
Figs. 4A and 4B are respectively plan views of flat
cables to be superimposed on top of each other in
the superimposing step of the first embodiment.
Fig. 5 is a plan view of the first embodiment, show-
ing a state in which two flat cables are superim-
posed on top of each other in the superimposing
step and connecting terminals are fixed to the ter-
minal fixing portions of the flat cables.
Fig. 6 is a perspective view of the first embodiment,
showing the step of inserting and fixing the connect-
ing terminals to a common connector housing.
Figs. 7A and 7B are respectively sectional plan
views of flat cables according to a second embodi-
ment of the invention;

5 6



EP 1 253 684 A2

5

5

10

15

20

25

30

35

40

45

50

55

Fig. 8 is a sectional plan view of a wiring material in
which the flat cables shown in Figs. 7A and 7B are
superimposed on top of each other.
Figs. 9A, 9B, and 9c are respectively sectional plan
views of the terminal end structures of flat cables to
be superimposed on top of one another.
Figs. 10A, 10B and 10C show a method for manu-
facturing a first embodiment of a wiring material us-
ing a single first flat cable and a single second cable
according to the invention.
Fig. 11 is a perspective view of the whole of flat ca-
bles, a terminal and a connector, when they are
viewed from the cavity side of the connector;
Fig. 12 is a perspective view of the whole of a wiring
material with connectors connected to the two end
portions thereof.
Fig. 13A, 13B and 13C show the step of processing
the end portion of a wiring material using a terminal
different from a pressure mounting terminal.
Fig. 14 is a view of a second embodiment of a wiring
material including second flat cables in each of
which two rectangular conductors are arranged in
the width direction thereof.
Fig. 15 is a view of a third embodiment of a wiring
material including second flat cables each including
only one rectangular conductor.
Fig. 16 is a view of a conventional wiring material.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

- The First Preferred Embodiment -

[0028] Now, description will be given below of a first
preferred embodiment of a method for manufacturing a
wiring material according to the invention in the order of
the steps of the method with reference to Figs. 1 to 6.

1) Insulating material removing step (Fig. 1)

[0029] A flat cable 10 shown in Fig. 1 is structured
such that a plurality of flat rectangular conductors 12 are
arranged in the width direction thereof and the outer sur-
faces of the conductors 12 are covered by an insulating
material 14. In the end portion of the flat cable 10, as
shown in Fig. 1, the insulating material 14 disposed on
one side of the conductor outer surfaces is removed to
thereby expose one-side outer surfaces of the terminal
end portions of the respective conductors 12 to the out-
side.

2) Blanking step (Fig. 2)

[0030] In the area of the flat cable 10 where the insu-
lating material 14 has been removed in the insulating
material removing step, while the leading end portions
of the respective conductors 12 are left unblanked,
about half areas of the width-direction one-side portions

of the respective conductors 12, which exist in the rear
of the leading end portions of the conductors 12, are
blanked respectively using a pressing machine to there-
by form rectangular-shaped hollow portions 16. The un-
blanked portions in the blanking operation not only con-
nect together the portions that are situated on the lead-
ing end side of the flat cable 10 and are situated in the
rear of the unblanked portions, but also form small-width
portions 18 which are smaller in width than the-thus-
connected front and rear portions of the flat cable 10.

3) Folding-back step (Figs. 2 and 3)

[0031] The longitudinal-direction middle portions of
the respective small-width portions 18 are folded back
with their conductor exposure-side surfaces facing in-
side. That is, the respective small-width portions 18 are
turned back in a valley manner at a broken line L shown
in Fig. 2 (Fig. 3A). This provides a small-width terminal
fixing portions in which two conductors 12 are superim-
posed on top of each other. By the way, more preferably,
an insulating film 19 shown in Fig. 3B may be bonded
to the outer surfaces of the turned-back end portions to
thereby cover the turned-back end portions of the small-
width portions 18.
[0032] Due to this folding-back step, the terminal fix-
ing portions composed of the small-width portions are
arranged at regular intervals in the width direction there-
of and, in this case, the formation positions of the small-
width portions 18 are set such that the regular interval
is two times a previously set terminal arrangement pitch
a.

4) Superimposing step & Terminal pressure mounting
step (Figs. 4 and 5)

[0033] Two flat cables 10, which have been manufac-
tured according to the steps 1) - 3), are superimposed
on each other in such a manner that, as shown in Figs.
4 (a) and (b), they face each other with the front and
back surfaces thereof reversed (that is, the width-direc-
tion positions of the small-width portions 18 are shifted
from each other by the terminal arrangement pitch a).
Due to this, as shown in Fig. 5, there can be obtained a
wiring material in which the small-width portions 18 are
arranged at regular intervals in the width direction there-
of at the same pitch as the terminal arrangement pitch
a. And, connecting terminals 20 are then fixed to the
thus arranged terminal fixing portions, respectively.
[0034] In the illustrated embodiment, as the connect-
ing terminals 20, there are used pressure mounting ter-
minals. That is, each of the terminals 20 is structured
such that an electric connecting portion 22 to be fitted
with its mating terminal is formed integral with a pres-
sure mounting portion 24 extending backwardly of the
electric connecting portion 22, and a plurality of pres-
sure mounting pawls 26 are provided on and projected
from the pressure mounting portion 24. In operation, the
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pressure mounting pawls 26 are inserted into the re-
spective small-width portions 18 from bottom and are
deformed so as to embrace the conductors 12 existing
within the small-width portions 18, thereby being able to
fix and electrically connect the connecting terminals 20
to the small-width portions 18. The thus pressure mount-
ed connecting terminals 20, inevitably, are also ar-
ranged at the above-mentioned pitch a in the width di-
rection thereof.
[0035] By the way, the terminal pressure mounting
step and the flat cable 10 superimposing step may also
be reversed in order. That is, the connecting terminals
20 may be firstly pressure mounted and, after then, the
flat cables 10 may be then superimposed on top of each
other.

5) Connector mounting step (Fig. 6)

[0036] The two connecting terminals 20 arranged at
the pitch a in the above-mentioned manner are respec-
tively inserted into and fixed to their associated terminal
storage chambers (partition chambers respectively
formed in the rear of their associated windows 32 shown
in Fig. 6) formed in a common connector housing 30
shown in Fig. 6. These terminal storage chambers are
arranged in the interior of the connector housing 30 at
the same pitch as the terminal arrangement pitch a.
Therefore, while the two flat cables 10 are superim-
posed on top of each other in the above-mentioned
manner, the respective connecting terminals 20, as they
are, can be inserted into and fixed to their associated
terminal storage chambers with no inconvenience.
[0037] By the way, there is no limit to a concrete struc-
ture for fixing the respective terminals to the interior of
the connecting housing 30, but there can also be applied
the internal structures of conventionally known various
connectors as they are.
[0038] According to the thus manufactured wiring ma-
terial, with use of a simple structure in which, while ex-
panding the respective conductors 12 greatly more than
the widths of the terminals to thereby increase the cur-
rent capacity of the conductors, the two flat cables 10
are simply superimposed on top of each other, the ar-
rangement pitch of the terminal fixing portions (small-
width portions 18) formed in the end portions of the re-
spective conductors 12 can be matched to a given ter-
minal arrangement pitch. Therefore, a wiring material
with a connector can be manufactured easily while not
only increasing the current capacity of the respective
conductors but also preventing the mass productivity
and yield rate thereof from being lowered.
[0039] Further, in the present embodiment, since the
terminal fixing portions are formed by turning back the
small-width portions 18 and then superimposing the
conductors 12 on top of each other, even in case where
the terminal fixing portions are small in width, there can
be secured a cross section area substantially equivalent
to the main body portion of the conductor 12. Therefore,

even in case where a voltage used is relatively high,
there can be prevented an inconvenience that heat can
be generated in the small-width terminal fixing portions.
[0040] Of course, in case where there is no fear that
such heat generation can occur, or in case where such
heat generation is slight and can be neglected, a plural-
ity of conductors must not be always superimposed on
top of each other in the terminal fixing portions thereof.
For example, as shown in Figs. 7 and 8, a single piece
of small-width portion 18, which is provided on each of
the conductors 12 and projected therefrom toward the
leading end side thereof, may be as it is arranged so as
to form a terminal fixing portion. That is, the connecting
terminals may be fixed directly to the thus formed small-
width portions 18. Also, as the connecting means for
connecting together the connecting terminals and their
respective terminal fixing portions, use of the above-
mentioned pressure mounting means is not limitative
but there can also be employed other connecting meth-
ods such as welding.
[0041] Further, according to the invention, by increas-
ing the number of flat cables 10 to be superimposed to-
gether, the widths of the main body portions of the con-
ductors 12 can be expanded more than the small-width
portions 18. For example, as shown in Fig. 9, there are
employed three flat cables 10 respectively structured
such that small-width portions 18 are formed respective-
ly in the left side, central side and right side of the ter-
minal end portions of the conductors 12 of the flat cables
10, and an interval between the small-width portions 18
is set three times the arrangement pitch a of the termi-
nals; and, the thus structured three flat cables 10 are
then superimposed on top of one another. That is, in this
case, while expanding the width of the conductor main
portions up to about three times the width of the small-
width portions 18, the arrangement pitch of the terminal
end portions of the respective conductors 12 can be
matched to the arrangement pitch a of the terminals.
[0042] As has been described heretofore, according
to the wiring material of the invention, two or more flat
cables each including in the terminal end portions of the
respective conductors thereof the terminal fixing por-
tions smaller in width than the main body portions of the
conductors are superimposed on top of each other, so
that the respective terminal fixing portions.of the con-
ductors can be arranged at a given terminal arrange-
ment pitch. Due to this, the present invention can pro-
vide the following effects: that is, while not only expand-
ing the widths of the main body portions of the respective
conductors to thereby increase the current capacity of
the respective conductors but also preventing the mass
productivity and yield rate thereof from being lowered,
the terminal end portions of the respective conductors
can be matched to the terminals to be connected to the
conductors.
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- The Second Preferred Embodiment -

[0043] Now, Figs. 10A, 10B and 10C show a method
for manufacturing an embodiment of a wiring material
composed of a single first flat cable and a single second
flat cable according to the invention.
[0044] According to the present wiring material man-
ufacturing method, as shown in Fig. 10A, firstly, there
are prepared first and second cables 110 and 120. In
the case of the first flat cable 110, three rectangular con-
ductors each having a width w2 are arranged parallel to
one another at a pitch w1, and the outer periphery of the
first flat cable 110 is covered with an insulating body
110b in a flat-plate shape. Also, in the case of the second
flat cable 120, a single rectangular conductor 120a hav-
ing a width w2 is covered with an insulating body 120b
in a flat-plate shape.
[0045] Next, with the end portions of the first and sec-
ond flat cables 110 and 120 arranged uniformly, the first
and second flat cables 110 and 120 are piled on each
other in such a manner that the rectangular conductors
110a and 120a are superimposed on top of each other.
[0046] Then, such a pressure mounting terminal 130
as shown in Fig. 10B is fixed to the mutually superim-
posed conductor end portions. The pressure mounting
terminal 130 is composed of a prism-shaped fitting por-
tion 132 to be fitted with the cavity of a connector and
four embracing pieces 131, 131, 131, 131 which are ex-
tended from the fitting portion 132 and are disposed so
as to embrace the rectangular conductors.
[0047] To fix such pressure mounting terminal 130 to
the conductor end portion, firstly, as shown in Fig. 10B,
the embracing pieces 131 are stuck into the flat cable
120 through their respective sharp leading edges so that
they are penetrated through the flat cable 120. Next, as
shown in Fig. 10C, the embracing pieces 131, which are
opposed to each other with the rectangular conductors
penetrated by the embracing pieces between them, are
bent in their mutually facing directions to thereby fix the
first and second flat cables 110 and 120 to each other.
[0048] Now, Fig. 11 is a general view of the first and
second flat cables 110, 120, terminal 130, and connec-
tor 140, when they are viewed from the cavity side 141
of the connector 140. In the terminal 140, there are
formed three cavities 141 in the width direction of the
terminal 140 at the same pitch as the pitch w1 of the
rectangular conductor 120. Through the steps shown in
Figs. 10A -10C, the fitting portion 132 of the terminal
130 with the first and second flat cables 110, 120 con-
nected thereto is fitted into the cavity 141 of the connec-
tor 140, so that the flat cables 110, 120 and connector
140 are connected together. By the way, although not
shown in Fig. 11, two other terminals 130 are respec-
tively connected to the two remaining rectangular con-
ductors 110a of the first flat cable 110 in which the first
and second flat cable 110 and 120 are not superim-
posed on top of each other and, after then, the fitting
portions 132 of the present terminals 130 are fitted into

their respective cavities 141 of the connector 140.
[0049] Now, Fig. 12 is a general view of the whole of
the wiring material 101 which has been produced
through the steps shown in Figs. 10A-10C. This wiring
material 101 is structured such that the connector 140
is connected to the respective two-end portions of the
first and second flat cables 110 and 120 with their re-
spective end portions processed. The first and second
flat cables 110 and 120 are connected together in their
two end portions by the terminals 130, while the middle
portions of the first and second flat cables 110 and 120
are not connected to each other. Therefore, when com-
pared with a wiring material in which the thickness of the
flat cables is increased so as to secure the current ca-
pacity thereof, the present wiring material 101 can be
easily flexed in the middle portions of the first and sec-
ond flat cables 110 and 120.
[0050] Also, since the present wiring material 101 us-
es a flat cable including rectangular conductors ar-
ranged to the pitch of the cavities 141 of the connector
140, the connector 140 and first and second flat cables
110, 120 can be connected together at a pitch corre-
sponding to the connector pitch.
[0051] Now, Figs. 13A-13C show a method for
processing the end portions of flat cables when a wiring
material is structured using a terminal different from the
above-mentioned pressure mounting terminal. In this
method, firstly, as shown in Fig. 13A, insulating bodies
110b, 120b disposed on the end portions of the first and
second cables 110, 120 are removed therefrom in such
a manner that the lengths of the insulating bodies in the
longitudinal direction thereof are the same, so that the
rectangular conductors 110a and 120a are exposed.
[0052] Next, as shown in Fig. 13B, the thus exposed
rectangular conductors 110a and 120a are connected
to a terminal 150. This terminal 150 is composed of a
prism-shaped fitting portion 151 to be fitted into the cav-
ity of a connector and a connecting portion 152 made of
a flat-plate-shaped metal which is extended from the fit-
ting portion 151.
[0053] Then, the superimposed rectangular conduc-
tors 110a, 120a are superimposed on top of the con-
necting portion 152 of the terminal 150 and, for example,
by ultrasonic vibrations using an ultrasonic welding ma-
chine, the rectangular conductors 110a, 120a and con-
necting portion 152 are connected together as a unit.
[0054] After then, the terminal 150 of the welded flat
cables is inserted into the cavity of the connector 140,
which completes the wiring material 101.
[0055] As described above, in case where the insu-
lating bodies 110b, 120b disposed on the end portions
of the first and second cables 110, 120 are removed
therefrom to thereby expose the rectangular conductors
110a and 120a, the flat-plate-shaped connecting portion
152 of the terminal 150 is superimposed on the exposed
rectangular conductors 110a and 120a, and they are
welded together, there can be realized strong connec-
tion between the insulating bodies 110b, 120b and ter-
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minal 150.
[0056] Further, Fig. 14 is a view of another embodi-
ment of a wiring material according to the invention; that
is, the embodiment uses a second flat cable 120 includ-
ing two rectangular conductors arranged in the width di-
rection thereof. In the present wiring material using this
second flat cable 120, as the second flat cable 120,
there are arranged two rectangular conductors at the
same pitch as the rectangular conductors 110a of a first
flat cable 110. Since the rectangular conductors of the
second flat cable are arranged at the same pitch as the
rectangular conductors 110a of the first flat cable 110,
although the second flat cable 120 includes the two rec-
tangular conductors, the two rectangular conductors of
the second flat cable 120 can be superimposed on top
of the rectangular conductors 110a of the first flat cable
110. Also, use of the flat cable composed of two rectan-
gular conductors can reduce the number of second flat
cables.
[0057] On the other hand, Fig. 15 shows another em-
bodiment of a wiring material according to the invention,
which uses a plurality of second flat cables each includ-
ing only one rectangular conductor. In the present wiring
material, another second flat cable composed of a rec-
tangular conductor is further superimposed on top of the
wiring material according to the this embodiment in the
thickness direction thereof; that is, a total of three flat
cables are superimposed on top of one another in the
thickness direction thereof. According to the present wir-
ing material, in the portion thereof in which the three rec-
tangular conductors are superimposed on top of one an-
other, the three rectangular conductors can obtain cur-
rent capacity three times the current capacity that is ob-
tained in the case of a single rectangular conductor; and,
in the portion thereof in which the two rectangular con-
ductors are superimposed on top of each other, the two
rectangular conductors can obtain current capacity two
times the current capacity that is obtained in the case of
a single rectangular conductor. That is, the number of
second flat cables 120 to be superimposed may be se-
lected properly depending on the current capacity that
is required. Also, in case where, as the second flat cable
120, there is used a flat cable composed of a single rec-
tangular conductor and a plurality of such flat cables are
combined together to thereby produce a wiring material,
the mass productivity of the second flat cables 120 can
be enhanced.
[0058] By the way, there may also be employed a
structure different from the structures shown in Figs. 10
to 15, in which second flat cables 120 are superimposed
on the front and back surfaces of the first flat cable 110.
[0059] In the illustrated embodiments, the first flat ca-
ble 110 is composed of three rectangular conductors.
However, the present invention is not limited to this but,
for example, the first flat cable 110 may also be formed
of one or two rectangular conductors, or four or more
rectangular conductors. Also, in the case of the second
flat cable 120, similarly, the number of rectangular con-

ductors is not limited to one but two or more rectangular
conductors may also be used.
[0060] According to the invention, the first and second
flat cables are superimposed on top of each other in the
thickness direction thereof, and the first and second flat
cables are connected together using their common ter-
minal. Thanks to this, without increasing the dimensions
of the flat cables in the width direction thereof, there can
be secured the current capacity that is required by a cir-
cuit to which the terminal is to be connected. On the oth-
er hand, it is not necessary to connect together the mid-
dle portions of the first and second flat cables and thus
the first and second flat cables can be flexed and de-
formed independently of each other. Therefore, differ-
ently from a structure in which the conductors are in-
creased in thickness, there is no fear that the flexibility
of the whole wiring material can be degraded. Also,
since the respective rectangular conductors are ar-
ranged at a given pitch, they can be fitted with an exist-
ing connector.

Claims

1. A wiring material comprising a plurality of flat ca-
bles, each of the flat cables including a plurality of
conductors arranged in the width direction thereof
and an insulating body for covering at least the outer
surfaces of a main portion of the conductors,

wherein
respective end portions of the conductors are

formed smaller in width than the main body por-
tions; and

a plurality of flat cables are superimposed in
the thickness direction thereof and are mutually
shifted in the width direction thereof so that the end
portions of the conductors are sequentially ar-
ranged by turns in the width direction.

2. The wiring material according to Claim 1,
wherein the end portions of the conductors

are formed as a terminal fixing portions to be con-
nected to connecting terminals; and

the terminal fixing portions are arranged at the
same pitch as the arrangement pitch of the connect-
ing terminals.

3. The wiring material according to Claim 2,
wherein the respective flat cables are equiv-

alent to one another in the number of conductors
and in the conductor arrangement pitch and, be-
tween the flat cables, the formation positions of the
terminal fixing portions the conductors are shifted
from one another in the width direction thereof by
the connecting terminal arrangement pitch.

4. The wiring material according to Claim 1, wherein
a plurality of the end portions of conductors are su-
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perimposed in the thickness direction of the flat ca-
bles.

5. The wiring material according to Claim 2, further
comprising connecting terminals respectively fixed
to the fixing terminal portions, the connecting termi-
nals inserted into a common connector housing.

6. A method for manufacturing a wiring material com-
prising a plurality of flat cables, end portions of the
flat cables being connected to a common connec-
tor, the method comprising the steps of:

forming, in the end portions of the respective
conductors of the flat cables, terminal fixing
portions smaller in width than main body por-
tions of the respective conductors;
superimposing the plurality of flat cables on top
of one another in such a manner that the termi-
nal fixing portions thereof are shifted in position
from one another and are thereby arranged at
a given pitch; and,
inserting and fixing the connecting terminals to
a common connector housing in such a manner
that said connecting terminals are arranged at
said pitch.

7. The method for manufacturing a wiring material with
a connector according to Claim 6,

wherein the terminal fixing portion forming
step comprises the steps of:

removing an insulating material disposed on
one-side outer surfaces of the end portions of
said flat cables;
forming small-width portions smaller in the con-
ductor width than the remaining portions of the
flat cables at least in a part of the insulating ma-
terial removed areas; and,
folding back the flat cables in said small-width
portions and superimposing the conductors on
top of one another.

8. A wiring material, comprising:

a first flat cable including a plurality of rectan-
gular conductors arranged in the width direction
thereof at a given pitch, the outer peripheries
of the rectangular conductors being covered
with an insulating body;
a second flat cable including a plurality of rec-
tangular conductors, the outer peripheries of
the rectangular conductors being covered with
an insulating body,

wherein
the second flat cable is superimposed on the

first flat cable in such a manner that at least one of

the rectangular conductors of the second flat cable
is superimposed on top of any one of the rectangu-
lar conductors of the first flat cable in the thickness
direction thereof, and

the end portions of mutually superimposed
rectangular conductors of the first and second flat
cables are connected to a common terminal.

9. The wiring material according to Claim 8, wherein
a plurality of the second flat cables are superim-
posed on top of at least one of the rectangular con-
ductors of the first flat cable.

10. The wiring material according to Claim 8, wherein
the second flat cable includes a flat cable structured
such that a plurality of rectangular conductors are
arranged in the width direction thereof at the same
pitch as the pitch of the first flat cable.

11. The wiring material according to Claim 8, wherein
each of the second flat cables includes a single rec-
tangular conductor, and the second flat cable is su-
perimposed on each of the rectangular conductors
of the first flat cable.

12. The wiring material according to Claims 8,
wherein
the terminal is a pressure mounting terminal

including embracing pieces pressure; and
the pressure mounting terminal is mounted on

the mutually superimposed rectangular conductors
to embrace the end portions of the superimposed
rectangular conductors.

13. The wiring material according to Claim 8,
wherein the insulating bodies on the end por-

tions of the flat cables are removed therefrom to ex-
pose the end portions of the rectangular conduc-
tors; and

the mutually superimposed end portions of
the rectangular conductors are welded to the termi-
nal to be connected thereto.
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